Study of expression of myelin basic proteins (MBPs) in developing rat brain using a novel antibody reacting with four major isoforms of MBP.
Myelin basic proteins (MBPs) are the major protein components of myelin. MBP isoforms are known to have different expression patterns. In order to distinguish the different expression patterns on myelination, we have developed a novel antibody reacting with the four major isoforms of MBPs with molecular masses of 21.5 kDa, 18.5 kDa, 17.0 kDa, and 14.0 kDa. These MBPs were initially separated by acid urea gel and sodium dodecyl sulfate polyacrylamide gel electrophoreses and detected with the luminol reaction. Then the antibody developed was used to determine the relative amounts of MBP isoforms. The MBPs of oligodendrocytes were detected by the enhanced luminol reaction using Renaissance (Dupont NEN, Boston, MA). From the immunological aspect, the MBP monoclonal antibody (Sires et al. [1981] Science 214:87-89) was revealed to recognize MBPs with molecular masses of 21.5 kDa and 18.5 kDa. Furthermore, we found that Ile-166 in the rat 18.5-kDa MBP isomers was replaced by methionine. The 14.0-kDa and 18.5-kDa isoforms of MBP are the most abundant MBP species and comprise more than 70% of the total MBPs in 3.5-and 24-month-old rats. MBPs are expressed during development and the compositions of MBPs in mature (3.5 months old) and aged (24 months old) rats were almost the same. The expression of the 14.0-kDa and 18.5-kDa MBPs occurred earlier in the cerebellum and the spinal cord than in the cerebrum by approximately 1 week. MBPs are also expressed upon oligodendrocyte maturation by interacting with astrocytes. The above results suggest that the regulation of MBP isoforms during development and oligodendrocyte differentiation may indicate the point of occurrence of both the unique patterns of isoform expression and the shift in intracellular localization of MBPs with the maturation of oligodendrocytes.